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(54) ELECTRONIC DEVICE AND METHOD OF ASSEMBLING 

(57)Abstract 

PURPOSE: To provide an electronic device and a method of 
assembling it, with which number of assembling components 
and steps are minimized. 

CONSTITUTION: A printed board 6, which is electrically 
connected with a printed board 5 with wire 7, is pressed to 
boss parts 10 and restricted sideways by stays 20 that are 
press fit or inserted in the inserting holes 5a and 6a arranged 
at the 4 corners of the printed boards 5 and 6. The printed 
boards 5 and 6 are accommodated as a unit assembly 
supported by stays 20 in a cabinet member 9 and are 
fastened to the cabinet member 9 by fastening the printed 
board 5 together with an upper lid 3 to shelf parts 1 1 with 
screws 30. The number of components necessary for the 
assembling and assembling steps are minimized by forming 
the unit assembly of the print board 5 and 6 and the stays 
20. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electronic equipment equipment characterized by having the box which holds the structure 
which formed predetermined spacing in the direction of a laminating between two or more printed 
circuit boards and said each printed circuit board, carried out the laminating of said two or more printed 
circuit boards by the stay which supports said each printed circuit board, and said stay, and was attached 
to one. 

[Claim 2] It is electronic equipment equipment according to claim 1 which said one printed circuit board 
of the outermost layer of said structure is stopped by the stop section prepared in said box, and is 
characterized by fixing said printed circuit board of another side of the outermost layer of said structure 
to said box. 

[Claim 3] The approach the electronic-equipment equipment characterized by to include the connection 
process which connects two or more printed circuit boards electrically with a wire, the laminating 
process which carries out the laminating of each of said printed circuit board at intervals of 
predetermined by stay, and attaches it, the hold process which holds in a box the structure which carried 
out the laminating of two or more of said printed circuit boards, and attached them, and the fixed process 
which ****s and carries out the stop of said structure to said box grapples. 

[Claim 4] It is the approach said structure should have said one printed circuit board of the outermost 
layer stopped in said hold process by the stop section prepared in said box, said structure **** s said 
printed circuit board of another side of the outermost layer in said fixed process, and the electronic 
equipment equipment according to claim 3 characterized by carrying out a stop should grapple. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic equipment equipment which controls 
each part of a car, and its method of grapple about electronic equipment equipment and its method of 
grapple. 
[0002] 

[Description of the Prior Art] Conventionally, the engine control unit (henceforth "ECU") as electronic 
equipment equipment carried in a car etc. fixes to a box the printed circuit board in which the various 
electronic-circuitry components containing a microcomputer were carried, seals, and is constituted, and 
this box minds a bracket, and is fixed and supported by the body of a car. Since the amount of control 
circuits is increasing with complication of control of each part of a car in recent years, it will be 
necessary to mount the electronic-circuitry components which constitute a control circuit in two or more 
printed circuit boards, and to constitute ECU. Like the conventional example 2 shown in the 
conventional example 1 shown in drawing 1 1 , drawing 12 , and drawing 13 , drawing 14 , drawing 15 , 
and drawing 16 as such an ECU, what held the printed circuit board of two sheets in the box is known. ' 
[0003] The box 50 of the conventional example 1 shown in drawing 1 1 and drawing 12 consists of the 
box member 51, a top cover 52, and a lower lid 53. The box member 51 is formed thin meat and in the 
shape of [ flat ] a square frame, and is formed by aluminum material electromagnetic shielding and for 
the purpose of lightweight-izing. A top cover 52 is fixed to the box member 51 by [ which let it pass to 
insertion hole 52a prepared in the four comers of a top cover 52 at tapped hole 51a prepared in the up 
four corners of the box member 51 ] ****ing and binding 64 tight. The lower lid 53 is fixed to the box 
member 51 by [ which let it pass to insertion hole 53a prepared in the tapped hole which was established 
in the lower four corners of the box member 51, and which is not illustrated in the four corners of the 
lower lid 53 ] ****ing and binding 64 tight. Thus, vertical each opening of the box member 51 is 
blockaded with a top cover 52 and the lower lid 53. 

[0004] The column-like shelf 61 is formed in the four comers of the box member 51, and tapped hole 
6 1 a is prepared in the upper part and the lower part of this shelf 6 1 . It connects electrically with the wire 
56 so that the mounted electronic-circuitry components 8 may counter, and printed circuit boards 54 and 
55 are fixing printed circuit boards 54 and 55 to a shelf 61 by bolting **** 63 to tapped hole 61a. 
[0005] Attachment of the printed circuit board of the conventional example 1 is performed by [ as being 
shown in drawing 13 R> 3 ]. ** Reverse ** box member 51, and **** and carry out the stop of the 
printed circuit board of another side, after ****ing and carrying out a stop, doubling the tapped hole of 
one printed circuit board with the tapped hole in which one side was prepared by the box member 5 1 at 
through and the ** shelf 61 among the printed circuit boards 54 and 55 connected with the wire 56. The 
box 70 of the conventional example 2 shown in drawing 14 R> 4 and drawing 15 consists of a box 
member 71 and a top cover 52. The box member 71 is formed in box-like [ of thin meat and a flat owner 
bottom ], and is formed by aluminum material electromagnetic shielding and for the purpose of 
lightweight-izing. A top cover 52 is fixed to the box member 51 by [ which let it pass to insertion hole 
52a which was prepared in the up four corners of the box member 71, and which ****ed and was 
prepared in the four comers of a top cover 52 at 71a ] ****ing and binding 64 tight. 
[0006] The column-like shelf 72 is formed in the four comers of the box member 71 which does not bar 
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anchoring of the printed circuit board 55 fixed to the pars-basilaris-ossis-occipitalis side of the box 
member 71, and tapped hole 72a is prepared in the upper part of this shelf 72. The printed circuit board 
54 in which the electronic-circuitry components 8 were carried is being fixed to the shelf 72 by ****i n g 
and binding 63 tight to tapped hole 72a. It connects with the wire 56 as electrically as a printed circuit 
board 54, and a printed circuit board 55 is ****ed to the shelf 73 prepared in the bottom circles wall of 
the box member 71, and the stop is ****ed and carried out by 63. 

[0007] Attachment of the printed circuit board of the conventional example 2 is performed by [ as being 
shown in drawing 16 R> 6 ]. The stop of the inner printed circuit board 55 of the printed circuit boards 

54 and 55 connected with the wire 56 is ****ed and carried out to a shelf 73, and the stop of the printed 
circuit board 54 is ****ed and carried out to the shelf 72 shown in drawing 14 after that. 

[0008] 

[Problem(s) to be Solved by the Invention] However, at the conventional example 1, it is (1). The 
activity which uses one side as the box member 51, uses alignment of the printed circuit boards 54 and 

55 to through and a shelf 61 among the printed circuit boards 54 and 55 which connected with the wire 
56, and ****s and carries out a stop is not easy, and its man-hour for assembly also increases. Moreover, 
automation of attachment is difficult. (2) Since it is necessary to **** and carry out the stop of the 
printed circuit board of two per box member, the number of**** is required by two sheets, and a 
thread-fastening man day increases. (3) Since it is necessary to **** and carry out the stop of the printed 
circuit board of two sheets from an opposite direction, after ****ing and carrying out the stop of the 
printed circuit board of the first sheet, it is necessary to reverse the box member 51, and there is a 
problem that an excessive man day is added. 

[0009] Moreover, at the conventional example 2, it is (1). When ****ing and carrying out the stop of the 
printed circuit board 55, in order to prevent interference with a wire 56 and the box member 71, wire 
length becomes long rather than die length required in the condition of having attached to the box 
member 71 to connect a printed circuit board 54 and a printed circuit board 55. Since tall electronic- 
circuitry components cannot be mounted near the wire 56 because of this long wire as shown in drawing 
14 , the degree of freedom of the packaging design of a circuit is restricted. (2) It is necessary to **** 
and cany out the stop of the printed circuit board of two per box member like the conventional example 
1 . For this reason, there is a problem that the number of the screw thread for two printed circuit boards is 
required, and a thread-fastening man day increases. 

[0010] It is made in order that this invention may solve such a problem, and it aims at offering electronic 
equipment equipment with few attachment components mark and man-hours for assembly, and its 
method of grapple. Moreover, another purpose of this invention is offering electronic equipment 
equipment with the high degree of freedom of the packaging design of electronic-circuitry components, 
and its method of grappling. 
[0011] 

[Means for Solving the Problem] The electronic equipment equipment of this invention for solving said 
technical problem according to claim 1 is characterized by having the box which holds the structure 
which formed predetermined spacing in the direction of a laminating between two or more printed 
circuit boards and said each printed circuit board, carried out the laminating of said two or more printed 
circuit boards by the stay which supports said each printed circuit board, and said stay, and was attached 
to one. 

[0012] The electronic equipment equipment of this invention according to claim 2 is stopped in 
electronic equipment equipment according to claim 1 by the stop section by which said one printed 
circuit board of the outermost layer of said structure was prepared in said box, and it is characterized by 
fixing said printed circuit board of another side of the outermost layer of said structure to said box. The 
approach the electronic-equipment equipment of this invention according to claim 3 grapples is 
characterized by to include the connection process which connects two or more printed circuit boards 
electrically with a wire, the laminating process which carries out the laminating of each of said printed 
circuit board at intervals of predetermined by stay, and attaches it, the hold process which holds in a box 
the structure which carried out the laminating of two or more of said printed circuit boards, and attached 
them, and the fixed process which ****s and carries out the stop of said structure to said box. 
[0013] In the approach, as for the approach the electronic equipment equipment of this invention 
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according to claim 4 should grapple, electronic equipment equipment according to claim 3 should 
grapple, in said hold process, said structure has said one printed circuit board of the outermost layer 
stopped by the stop section prepared in said box, and in said fixed process, said structure ****s said 
printed circuit board of another side of the outermost layer, and is characterized by carrying out a stop. 
[0014] 

[Function and Effect(s) of the Invention] Since two or more printed circuit boards can be held in 
coincidence as an integral-construction object at a box by preparing predetermined spacing in the 
direction of a laminating, carrying out the laminating of two or more printed circuit boards, considering 
as the structure of one in support of each printed circuit board by stay, and holding this structure in a box 
according to the manufacture approach of the electronic equipment equipment of this invention given in 
claim 1 term, or electronic equipment equipment according to claim 3, a man-hour for assembly 
decreases. Moreover, since a printed circuit board is connected and it is made an integral-construction 
object by stay before holding in a box when connecting a printed circuit board electrically with a wire, 
the wire length between printed circuit boards can be shortened. Thereby, since electronic-circuitry 
components can be mounted also in the printed circuit board near the wire, the degree of freedom of the 
packaging design of electronic-circuitry components improves. 

[0015] According to the manufacture approach of the electronic equipment equipment of this invention 
given in claim dyadic, or electronic equipment equipment according to claim 4, one printed circuit board 
of the outermost layer of the structure which carried out the laminating of two or more printed circuit 
boards, and formed them is stopped by the stop section prepared in said box, and the printed circuit 
board of another side of the outermost layer is being fixed to the box. Thereby, only by fixing the 
printed circuit board of one sheet to a box, since what is necessary is to hold the structure in a box from 
an one direction, and just to fix the structure to a box from an one direction, while the fixing component 
mark of a printed circuit board decrease by the whole structure being fixable to a box, a man-hour for 
assembly can decrease and a manufacturing cost can be reduced. 
[0016] 

[Example] The example of this invention is concretely explained based on a drawing. 
(The 1st example) The electronic equipment equipment by the 1st example of this invention is shown in 
drawing 1 - drawing 5 . As the electronic equipment equipment of the 1st example mounts the control 
circuit for cars which controls each part of a car and shows it to drawing 1 , a casing member consists of 
a top cover 3 and a box member 9. It is formed in box-like [ of the rectangular parallelepiped 
configuration of closed-end hollow ], aluminum material is used electromagnetic shielding and for the 
purpose of lightweight-izing, and the box member 9 is really fabricated with aluminum die casting by 
thin meat and the flat configuration. The stop is ****ed and carried out to the shelf 1 1 which it let pass 
to tapped holes 3a and 5b and by which it **** e d and the printed circuit board 5 was formed in the four 
corners of the box member 9 by 30 with the top cover 3. The top cover 3 is omitted in drawing 4 and 
drawing 5 . The top cover 3 blockades up opening of the box member 9. In order to connect electrically 
the electronic equipment equipment of this example, and each part of a car to one side attachment wall 
of the box member 9, opening 9a which makes the connector 32 prepared in the printed circuit board 5 
penetrate is prepared. 

[0017] It connects electrically with the printed circuit board 5 and the wire 7, and a printed circuit board 
6 is having the horizontal gap regulated while being forced on the boss section 10 by four stay 20 
pressed fit or inserted in the insertion holes 5a and 6a prepared in the four corners of printed circuit 
boards 5 and 6. As shown in drawing 2 , stay 20 consists of the insertion sections 20b and 20c prepared 
in the both ends of supporter 20a and supporter 20a. Supporter 20a was formed in the shape of a cross- 
section KO character, and the both ends of supporter 20a are in contact with printed circuit boards 5 and 
6, respectively. Insertion section 20b is pressed fit in a printed circuit board 5, and insertion section 20c 
is soldered with the printed circuit board 6. As for stay 20, it is desirable to perform surface treatment, 
such as a tinning, in consideration of the ease of carrying out of soldering. If stay 20 rotates freely until 
solder gets cold and stay 20 is fixed when soldering stay 20 to a printed circuit board 6, as shown in 
drawing 3 , stay 20 is pivotable in within the limits expressed with a dotted line b. Then, the electronic- 
circuitry components 8 cannot be mounted within limits shown by the dotted line a so that the stay 20 
within the limits of this may not be contacted. Since rotation of stay 20 can be prevented if insertion 
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hole 6a is formed in insertion section 20c and the configuration which fits in since the field which 
cannot mount the electronic-circuitry components 8 is decreased for example, the mounting impossible 
field of the electronic-circuitry components 8 can be made small like the dotted line c of drawing 3 . 
Moreover, while inserting insertion section 20c in insertion hole 6a, rotation of stay 20 can also be 
prevented by inserting in a printed circuit board the projected part prepared in the edge of supporter 20a 
at the insertion hole prepared in 6. 

[0018] Since it ****s that the location of insertion hole 5a and tapped hole 5b which insert the stay 20 
prepared in the printed circuit board 5 is separated by the deflection of a printed circuit board 5 and the 
bolting force of 30 does not transmit to stay 20 efficiently, the nearer one of the location of insertion 
hole 5a and tapped hole 5b is good. Moreover, when forming stay 20 with a metallic material, it is 
necessary to prepare the field which does not mount the electronic-circuitry components 8 in the printed 
circuit boards 5 and 6 of stay 20 perimeter so that the electronic-circuitry components 8 and stay 20 may 
contact by fall lump of the electronic-circuitry components 8 of the stay 20 neighborhood and it may not 
connect too hastily. 

[0019] As shown in drawing 4 , concave space section 10a is prepared in the center of the boss 10 who 
supports a printed circuit board 6, and insertion section 20c is inserted in this space section 10a. A boss 
10 needs the height which the lead of the electronic-circuitry components 8 mounted in the printed 
circuit board 6 does not contact and connect with the base of the box member 9 too hastily. Moreover, in 
order to prevent the electronic-circuitry components' 8 contacting a boss 10, and short-circuiting, it is 
necessary to prepare the field which does not mount the electronic-circuitry components 8 in the printed 
circuit board 6 of boss 10 perimeter. 

[0020] Next, based on drawing 5 , it explains like the impression plaster of the 1st example. 
(1) As shown in (A) of drawing 5 , solder the electronic-circuitry components 8 and a wire 7 to printed 
circuit boards 5 and 6, fit into the insertion hole of a printed circuit board 6, and solder insertion section 
20c to it. Since these soldering can be performed at the same process, a process does not increase for 
soldering of stay 20. A wire 7 is degree process (2). Since the die length which can fit in insertion 
section 20b of stay 20 should just be in the insertion hole of a printed circuit board 5, wire length can be 
shortened. Since a wire 7 hardly interferes with the electronic-circuitry components 8 and the tall 
electronic-circuitry components 8 can be mounted also near the wire 7 by this when printed circuit 
boards 5 and 6 are attached by stay 20, the degree of freedom of a packaging design improves. 
[0021] (2) As shown in (B) of drawing 5 , press a printed circuit board 5 fit in a printed circuit board 6, 
and press insertion section 20b fit in facing each other and the insertion hole of a printed circuit board 5. 
In this way, the integral-construction object of the printed circuit boards 5 and 6 supported by stay 20 is 
made. 

(3) Last process (2) The integral-construction object of the attached printed circuit boards 5 and 6 is 
lifted, as shown in (C) of drawing 5 , insertion section 20c of stay 20 is inserted in a boss 10, it ****s to 
a shelf 11, and the stop of the printed circuit board 5 is ****ed and carried out by 30. 
[0022] In the 1st example, since printed circuit boards 5 and 6 were connected by stay 20 with press fit 
or soldering and it was made integral construction, while attachment by the box member 9 becomes 
easy, the automation like impression plaster becomes easy. Moreover, since a printed circuit board 6 is 
forced on the box member 9 by stay 20 by ****ing and carrying out the stop of the printed circuit board 
5 to the box member 9, it is not necessary to **** and carry out the stop of the printed circuit board 6. 
For this reason, components mark and a man-hour for assembly can be decreased. Furthermore, since 
the stop only of the printed circuit board 5 side is only ****ed and carried out, the process which 
reverses the box member 9 is unnecessary. Moreover, in the 1st example, although insertion section 20b 
was pressed fit in insertion hole 5a of a printed circuit board 5, in this invention, you may make it the 
structure inserted without pressing fit. 

[0023] Although stay 20 was used in the 1st example only in order to support printed circuit boards 5 
and 6, the signal line between the printed circuit boards of two sheets can also be increased four points 
by connecting the printed circuit board of two sheets electrically by stay in this invention, without 
increasing the signal line of a wire. Next, the modification in the stay 20 of the 1st example or the 
supporting structure of a printed circuit board 6 is shown. 

[0024] (Modification 1) In the modification 1 shown in drawing 6 , it replaces with the metal stay 20 of 
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the 1st example, stay 21 is fabricated by resin, and it is pressing fit in printed circuit boards 5 and 6 in it, 
respectively. For this reason, since it does not connect too hastily even if stay 21 and electronic-circuitry 
components contact, the mounting impossible field of the electronic-circuitry components of stay 21 
perimeter can be decreased. 

[0025] (Modification 2) Although the 1st example supported the printed circuit board 6 by the boss 10 
of the box member 9 who prepared on stay 20 and the same axle, the modification 2 shown in drawing 7 
has formed the boss 13 in stay 20 and the box member 9 which it is not on the same axle. When a boss 
13 consists of projected part 13b formed in the upper part of supporter 13a and supporter 13a, it fits into 
the insertion hole which this projected part 13a prepared in the printed circuit board 6 and a printed 
circuit board 6 is stopped by supporter 13 a, a printed circuit board 6 has lateral migration regulated, and 
is supported by the boss 13. 

[0026] (Modification 3) In the modification 3 shown in drawing 8 , crevice 14a of the rectangle which 
the corner of the four corners of a printed circuit board 6 fits in and puts is prepared for the boss 14. 
When a printed circuit board 6 is stopped by the boss 14 prepared in four places of the inner circle wall 
of the box member 9, a printed circuit board 6 has lateral migration regulated, and is supported by the 
boss 14. 

[0027] (The 2nd example) The 2nd example of this invention is shown in drawing 9 . Although it is 
common on the electronic-circuitry components 81 to attach a radiation fin in order to radiate heat in the 
heat generated from the electronic-circuitry components 81, when using the electronic-circuitry 
components 81 with much calorific value for a control circuit, in the 2nd example, the electronic- 
circuitry components 81 are made to approach the stay 22 formed in plate-like, and the heat dissipation 
effectiveness is given to this stay 22. Thereby, heat can be radiated in the heat generated from the 
electronic-circuitry components 81, without increasing components mark. 

[0028] (The 3rd example) The 3rd example of this invention is shown in drawing 10 R> 0. In the 3rd 
example, since stay 23 is formed with the metal in the shape of [ which encloses from a perimeter the 
electronic-circuitry components mounted in printed circuit boards 5 and 6 ] a frame, an electromagnetic 
shielding function can be given to stay 23. Again. Since printed circuit boards 5 and 6 can be supported 
only by the frame-like one stay 23, a man-hour for assembly can be decreased. 

[0029] Although the example of this invention explained above described the example which carried out 
the laminating of the printed circuit board of two sheets, it is also possible to carry out the laminating of 
the printed circuit board of three or more sheets, and to support by stay in this invention, according to 
the amount of control circuits. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the exploded view showing the electronic equipment equipment by the 1st example of 
this invention. 

[Drawing 2] It is the sectional view showing the support condition of the printed circuit board by the 
box member. 

[Drawing 3] It is the mimetic diagram showing the mounting impossible field of electronic-circuitry 
components. 

[Drawing 4] It is the sectional view showing the perimeter of stay of the 1st example. 
[Drawing 5] It is the side elevation in which being shown like the impression plaster of the 1st example, 
and (A's) being the side elevation showing the condition of having connected the printed circuit board of 
two sheets with the wire, and showing the condition that (B) attached the printed circuit board of two 
sheets to one through stay, and (C) is the sectional view showing the condition of having attached the 
printed circuit board attached to one to the box member. 

[Drawing 6] It is the sectional view showing the support condition of the printed circuit board by the 
box member of a modification 1 . 

[Drawing 7] It is the sectional view showing the support condition of the printed circuit board by the 
box member of a modification 2. 

[Drawing 8] It is the sectional view showing the support condition of the printed circuit board by the 
box member of a modification 3 . 

[Drawing 9] It is the exploded view showing the electronic equipment equipment by the 2nd example of 
this invention. 

[Drawing 10] It is the exploded view showing the electronic equipment equipment by the 3rd example 
of this invention. 

[Drawing 11] It is the sectional view showing the electronic equipment equipment of the conventional 
example 1. 

[Drawing 12] It is the exploded view showing the electronic equipment equipment of the conventional 
example 1. 

[Drawing 13] It is the perspective view in which it is shown like the impression plaster of the 
conventional example 1 . 

[Drawing 14] It is the sectional view showing the electronic equipment equipment of the conventional 
example 2. 

[Drawing 15] It is the exploded view showing the electronic equipment equipment of the conventional 
example 2. 

[Drawing 16] It is the sectional view in which it is shown like the impression plaster of the conventional 
example 2. 

[Description of Notations] 
3 Top Cover 

5 Six Printed circuit board 

8 Electronic-Circuitry Components 

9 Box Member 

10, 13, 14 Boss (stop section) 
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20,21,22, 23 Stay 
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